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CHAPTER 7
TRAFFIC SAFETY SYSTEMS

General Information 7-01

7-01.1 Introduction

Traffic safety systems are highway features
designed primarily to reduce the severity of run-
off-road accidents, prevent out-of-control vehicles
from crossing the median and decelerate errant
vehicles. These featuresinclude guardrail, crash
cushions, median barrier, breakaway supportsfor
signsand light standards, and truck escape ramps.

7-01.2 Standards

The Standard Plans contain design details for
the construction of traffic safety systems. These
designs are based on full-scale tests and typical
conditionsgenerally associated with new highway
construction. Standard Plans cannot always be
directly applied to all situations on existing
roadways, and some design modificationsmay be
needed. Modified or uniquetraffic safety system

designs require review and approval of
Headquarters Traffic Operations Program.

Standards for traffic safety systems have
evolved over time and continue to change in
responseto changingtechnology, researchfindings,
and changes in the design and speed of vehicles.
Consequently, many existingtraffic safety systems
do not comply with the latest design standards. It
is not always economically feasible or cost-
effective to upgrade these existing installations
each time revisions are made to the standards.
Existing installations should be reviewed
periodically in accordance with the guidelines of
the Traffic Safety Improvement Program so that
cost-effectiveimprovementsmay bemadeasfunds
becomeavailable. When other major work isdone
inthearea, such asrehabilitation or reconstruction
projects, traffic safety systems should be brought
up to current standards, consistent with program
guidelines.

Clear Zone Concept 7-02

7-02.1 Introduction

An area clear of fixed objects adjacent to the
roadway is desirable to provide a recovery zone
for vehiclesthat haveleftthetraveledway. Studies
have indicated that on high-speed highways, a
clear width of 9 m from the edge of the traveled
way permits about 80 percent of the vehicles
leaving the roadway out of control to recover.
Therefore, 9 m should beconsidered theminimum
clear recovery area for freeways and high-speed
expressways. High-speed isdefined as operating
speeds greater than 70 km/h.

On most conventiona highways, because of
lower speeds and volumes, a 9 m clear zone
distancemay bedifficulttojustify for engineering,
environmental or economic reasons. For these
reasons, aminimum clear recovery areaof 6 mon
conventional highwaysis advised. The designer
must keep in mind that site-specific conditions
such as volume, speed, alignment, side slope,
weather, adjacent devel opment, and environmental
conditions should be eval uated when determining
the clear recovery zone.

Obstacles located in the clear recovery zone
should be removed, relocated, made breakaway,
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or shielded by guardrail or crash cushions where
justified in accordance with the following
guidelines.

Additional information regarding this subject
is available in the Roadside Design Guide,
American Association of State Highway and
Transportation Officials (AASHTO), 1996 and
the Highway Design Manual.

7-02.2 Remove the Obstacle

There are several waysthat afixed object can
be effectively eliminated from the clear recovery
zone. By order of preference, they are:

1. Removeitif possible.

2. Moveittoalocationwhereitisunlikely to
be hit, such as up a slope or behind a
guardrail or wall that isrequired for other
reasons.

3. Relocate it far enough from the traveled
way tominimizeitschancesof beingstruck.
Non traversable ditches, drainage
structures, columns, utility poles, and
overhead sign structures may be handled
by this method.

4. Relocatean obstacleinthemedian or gore
to a location beyond the right shoulder,
thereby reducing therisk of exposureto at
least one direction of travel.
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7-02.3 Make the Obstacle Breakaway

If fixed objects such as light standards and
ground-mounted sign supports cannot be moved
out of the clear recovery zone, they should be
considered for breakaway treatment.

The standard breakaway support for light
standardsisathree-point triangular slip-base. All
light standardslocated wherethey can bestruck by
a vehicle should have a dlip-base, except where
pedestriansmight bestruck by thefalling standard
or it could conflict with traffic.

The laminated wood box beamisthe standard
breakaway support system for large ground-
mounted signs. Laminated wood box beam posts
have replaced large timber poles for new
installations.

Intermediate size ground-mounted signs may
bemounted ondimensioned wood posts. Any post
100 mm x 150 mm or larger should be drilled to
make it breakaway. Details for the size and
location of the holesare contained in the Standard
Plans.

Small ground-mounted signsmay besupported
on dimensioned wood posts or approved
commercialy available yielding steel supports.

Mailboxes should be mounted on wood posts
no larger than 100 mm x 100 mm or steel pipe no
larger than50 mmindiameter. Multiplemailboxes
should never be mounted on a longitudinal rail.
Thereisacommercialy availableyieldingmailbox
support system that will accommodate up to four
mailboxes. Thecluster mailboxesinstalled by the
U.S. Postal Service do not perform acceptably on
impact and should not beinstalledintheclear zone
beside high-speed highways. For approved
mailbox support design and placement, see A
Guide for Erecting Mailboxes on Highways,
AASHTO, 1994.
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Call boxes and chain control signs should be
mounted on slip-bases where appropriate. Other
features in the vicinity should not impede the
function of the breakaway device or adversely
influence the vehicle response.

7-02.4 Shield the Obstacle

If it is not practical to eliminate, relocate, or
make afixed object break away, then the object
should be shielded. All the systems available to
shieldfixed objectsarea sofixed objects. They do
not prevent an accident but areintended to reduce
the severity of theaccident. Longitudinal barriers
suchasguardrail, medianbarrier, andbridgerailing
are designed to redirect a vehicle away from its
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errant path. These barriers have been tested for
structural integrity and occupant risk.
Crashcushionsaredesignedtosafely decelerate
apassenger car toastopinhead-onimpacts. When
avehiclestrikesthecushions, it expendsitskinetic
energy by forcing water out through orifices,
crushing material, tearing metal, displacing sand,
or dragging a metal cable or strap through a
restricted path. Crash cushionsaregenerally used
to shield relatively narrow objects such as piers,
columns, overhead sign supports, and median
barrier installations. A list of approved crash
cushionsmay beobtainedfromyour District Traffic
Safety Systems Coordinator or Headquarters
Office of Traffic Safety Program and Research.

Guardrail 7-03

7-03.1 Introduction

Guardrail is the most common traffic safety
systemfoundonhighwaysinCalifornia. Guardrall
isinstalled to reduce the severity of run-off-road
accidents. Thisisaccomplished by redirecting a
vehicle away from embankment slopes or fixed
objects and dissipating the energy of the errant
vehicle. However, guardrail will reduce accident
severity only for those conditions where striking
the guardrail is less severe than going down an
embankment or striking afixed object. Guardrall
should only be installed where it is clear that
accident severity will be reduced.

Consideration should first be given to
eliminating or minimizing conditions requiring
guardrail. This can be done by flattening
embankment slopes and the careful location and
design of roadside appurtenances.

Special consideration should be given to
eliminating or relocating solitary fixed objects
that cannot be made breakaway or yielding. The
cost of eliminating the object may be offset by
savings from reduced collision frequency and
maintenance. Guardrail required to provide
protection at such objectsincreases exposure and
may resultinanincreaseinthenumber of accidents.

Guardrail should not be used as abarricade or
to prevent indiscriminate use of otherwise clear
portions of the roadside.

7-03.2 Guardrail Types
The approved types of guardrail are:
(1) Metal Beam, and

(2) Concrete.
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Metal beam guardrail is the standard for
embankment and fixed object protection.

Concrete guardrail may be used in place of
metal beam guardrail to reducerecurrent delaysto
motorists caused by lane closures, provide a
damage-resistant barrier, and reduce exposure of
MaintenanceDivisionpersonnel totrafficif al the
following criteria are met:

1. Theproposed locationisinametropolitan
area (population is greater than 200,000).

2. Thedistancefromtheedge of thetraveled
way to theface of theguardrail islessthan
4.3 m.

3. Thereislessthana 6hour workingwindow
for maintenancework during a5 day work
week, asdetermined by theDistrict Traffic
OperationsBranch, based ontrafficvolume
projections of growth for the next 5 years.

4. The proposed location has been struck
three or moretimesin the last year.

Justification for the placement of concrete
barrier on new construction should be based on
criteria 1 through 3 only.

Under special circumstances, exceptions to
these criteria may be granted for metropolitan or
rural areas on a case-by-case basis. Exceptions
must be approved in writing by a Headquarters
Traffic Reviewer.

Threetypes of approved concrete barrier may
beused. Types50, 60 and 27B are best suited for
permanent installations; for temporary or short-
terminstallations (3 yearsor less), TypeK barrier
may be used.

The approach end of the concrete barrier must
be shielded from traffic. The following are
recommended methods of shielding:
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1. Burytheendof theconcretebarrierinacut
slope.

2. Extendtheend of the concrete barrier at a
1:20 or flatter flare beyond the clear
recovery zone.

3. Install an approved crash cushion at the
approach end of the concrete barrier.

Concrete barrier must be anchored to prevent
movement. Type27B isanchored by itscontinuous
footing; Types 50 and 60 require a 3 m long
footing at each end; TypeK isanchored by four 24
mm diameter dowels, 600 mm long, per section.

Types 50 and 60 and Type K barriers should
have 50 mm thick asphalt concrete from the edge
of the pavement to the back edge of the concrete
barriertoprevent erosion. Pavement shouldextend
to the base of the Type 27B barrier.

7-03.3 Embankment Guardrail

The primary contributors to the severity of
over-embankment accidents are the height and
slope of the embankment or side hill. Guardrail is
a fixed object and should be installed only at
locations where going off the embankment would
bemoreseverethanhittingtheguardrail, andthere
hasbeen ahistory of over-embankment accidents.

The procedure to be followed when
embankment guardrail is being considered at a
given location is as follows:

1. Accidents. Guardrail should be installed
only at locations with a high run-off-road
accident history or where there is a
significant potential for such accidents.
Evaluatethe accident history, if available,
or the potential frequency of accidents at
thelocation based onthefollowing general
considerations:
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a. Alignment. Isolated curves on
otherwisehigh-standardroadsincrease
the probability of running off theroad.
Also on roads with curves, run-off-
road accidentsaremorelikely to occur
on thefirst curvein aseriesof curves,
successive curveswith aspeed change
greater than 15 km/h, curves that are
sharper than those generally used,
compound curves, or curveswithlarger
central angles. The outside of curves
of less than about a 300 m radius and
especially those on sustained downhill
gradesin excessof 2 percent should be
given special consideration.

b. Volume of Traffic. The higher the
volume of traffic, the greater the
probability that run-off-road accidents
will occur.

c. RoadsideRecoveryArea. Thenarrower
the recovery area, the greater the
probability that arun-off-road vehicle
will go down an embankment.

d. Climatic Conditions. Frequent dense
fogor snow andiceconditionsincrease
theprobability of avehiclerunning off
the road and going down an
embankment. In addition, locations
subject to high velocity cross winds
have an increased probability of
vehicles running off the road.

2. Severity. Determine the relative severity
of going off the embankment vs. hitting
the guardrail using Figure 7-1, Equal
Severity Curve. TheEqual Severity Curve
wasdevelopedfromafieldreview of over-
embankment accidents on freeways and
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full-scale vehicle tests on flatter
embankments. The line shown represents
combinations of embankment height and
slope that result in accident severities
generally equal to average guardrail
accident severity. Overall, accident
severity will belessif guardrail isused on
embankmentsthat plot substantially above
theline. Whereconditionsclosetotheline
are considered accident severities at
specific embankment locations may be
either greater or lessthan those of striking
guardrail. Thus the curve should be
regarded as a band rather than aline.

3. Based on the accident history or accident
potential and Equal Severity Curve, decide
whether guardrail should be installed.

7-03.4 Guardrail at Fixed Objects

Guardrail should be considered at al fixed
objectsthat areaccessibletotrafficand within9m
of the traveled way on freeways and high-speed
expressways. Guardrail may also beconsidered at
fixed objects located more than 9 m from the
traveled way on freewaysand expresswaysor 6 m
on other highways when such objects occupy an
otherwiseclear recovery area. Thisapplieswhether
the fixed object is located to the right or left of
traffic and includes medians or roadway
separations. In some cases, the object of concern
may belocated outside the right-of-way. Objects
with slip-bases or breakaway features and those
that yield because of their small size are not
considered fixed objects for this application.

Thesamegeneral principlesapply toshielding
fixed objectson non-freeways; however, thewide
variety of roadside conditions on conventional
highwaysprecludetheestablishment of firmrules.
Lower speed roads require less clear distance.
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Figure 7-1
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Thisisdiscussedin considerabledetail in Chapter
3 of the Roadside Design Guide. In addition, the
installation of guardrail along the roadsides of
conventional highwaysissometimesincompatible
with adjacent property use.

In general, guardrail is not installed to shield
fixed objects located behind curbsin urban areas
becauseof lower speedsandthepresenceof parked
cars, poles, hydrants, etc. SeetheHighway Design
Manual for horizontal clearances. Individual trees,
signal poles, lighting standards and utility poles
areusually not shielded becausetheguardrail used
to provide such protection increases overall fixed
object exposure.

1. Structure Approaches. Thisappliestothe
endsof bridgerailingsor parapetsexposed
to approaching traffic. See Figure 7-2,
Guardrail at Roadside Features.

a. Two-Way Roadbeds. When the
roadbed width across the structure is
less than 18 m, guardrail should be
placed on both sides at each end of the
structure. When the roadbed width is
18 m or more, guardrail should be
placed only totheright of approaching
traffic.

b. Divided Highways. Guardrail should
be placed to the right and left of
approaching traffic. Railings,
guardrail, and bridge railing should
not be placed transversely across the
median or separati on openingsbetween
adjacent or parallel structures.
Protection should be provided by
bridge approach guardrail with
adequate length and an appropriate
flare.

TRAFFIC SAFETY SYSTEMS -7
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2. Other Fixed Objects.

a

Guardrail should be placed at the
following fixed objects that are not
shielded by other traffic saf ety systems:

(1) Steel overhead sign posts.

(2) Structure piers, columns, and
abutments.

(3) Exposed ends of retaining walls.

Guardrail should be considered for
rows of trees with trunks 150 mm or
greater in diameter and spaced less
than 15 m apart.

Guardrail is not required at
dimensioned lumber sign posts, metal
light poles that have a breakaway or
dlip base, or at breakaway sign posts.

Guardrail may be considered at all
fixedobjectslistedin(a) abovethat are
located morethan9mfromthetraveled
way on freeways or 6 m on other
highways when such objects occupy
an otherwise clear recovery area.

Inmediansor roadway separationsthat
are less than 30 m wide and are
traversableby traffic, structurepiersor
columns should be shielded with
guardrail or crash cushions.

Guardrail placed to shield a roadside
featureon atwo-way roadbed|essthan
18 mwideshouldshield bothdirections
of travel. Where the roadbed is more
than 18 m wide, guardrail is needed
only for adjacent traffic. SeeFigure7-
2, Guardrail At Roadside Features.
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Figure 7-2
GUARDRAIL AT ROADSIDE FEATURES
STRUCTURE APPROACHES ROADSIDE OBJECTS
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Cable Anchor Breakaway - Type M, Typical.

Cable Anchor Breakaway - Type B.

Positive Anchorage to Structure.

Other Anchorage (with protection in "Clear Zone").
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7-03.5 Design Considerations

1. Length. Guardrail should only be aslong as

necessary to provide protection. Guardrail
approachingfixedobjectsshouldtypically have
a minimum length of 15 m preceding the
object exclusiveof anapproved end treatment.
Longer lengths of guardrail may be needed on
embankments where, in effect, the approach
guardrail becomes an embankment guardrail.
Wherefixed objectsare added behind existing
guardrail, care should be taken that all fixed
objects are within the area shielded by the
guardrail. Fixed objectsshouldnot beallowed
behind breakaway anchors.

. Anchorage. Guardrail functions as a tension
member, much like a bowstring, redirecting
the errant vehicle away from the obstacle.
Thus it is necessary that both ends of all
guardrail install ationsbeanchored. Whenend
anchorsaredamagedinacollision, they should
be reconstructed to current standards.
Revisions may include extension of the
guardrail to place the approach end in a safer
location, revisionof theapproachflare, upgrade
of guardrail, removal of dike, or installation of
a breakaway anchor or experimental end
treatment.

a. Buried End Anchor. Thisisthe preferred
treatment for the approach end of the
guardrail. It may be necessary to extend a
guardrail install ation areasonableamount
to reach a cut section where a buried end
anchor can be used. To prevent vaulting,
care should betaken that thetop of therail
remainsat 685 mm above the ground until
the base of the cut slope is reached.
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b. CableAnchor Assembly Breakaway - Type

M. This anchor, or other approved
crashworthy attenuating terminal's, should
be used on the end of guardrail exposed to
approaching traffic, which includes both
endsof guardrail install ations on two-way
roadbeds lessthan 18 m wide. The Cable
Anchor Assembly Breakaway-Type M is
designed to lessen the severity of an end-
on collision. A colliding vehicleis either
redirected along therail or allowedto pass
through the end without sustaining forces
greater thanitwouldexperienceinstriking
themain portionof theguardrail. Asmuch
recovery area as practical should be
provided behind a breakaway anchor.
Fixed objectsbehind theguardrail, such as
poles or trees, should not be located
longitudinally within 15 m of a Cable
Anchor Assembly Breakaway-Type M.
The 11.3 m parabolic flare with 1.2 m
setback at the approach end of guardrail
installations incorporating the breakaway
cable anchor isessential to reducetherisk
of a vehicle being impaled in an end-on
impact. It may be necessary to extend a
guardrail installation to acquire room for
the 1.2 m setback.

CableAnchor Assembly Breakaway - Type
B. Thisanchor isintended for use on the
trailing end of guardrail installations on
one-way roadways or two-way roadways
18 mor wider wherethe TypeM assembly
has been used on the approach end. The
Type B anchor is not intended for
breakaway use on the approach end.
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d. Non-breakaway Anchors. The Cable
Anchor Assembly (non-breakaway) shown
in the Standard Plans should be used only
where the end of a guardrail installation
cannot be impacted by an approaching
vehicle. Anexceptionisitsuseat theends
of double barrier and guardrail. No
breakaway anchor is currently available
for these installations. Crash cushions
shouldbeplacedinfront of non-breakaway
anchorslocatedintheclear zonetoprovide
a crashworthy installation. Also, a non-
breakaway anchor should be used to add
intermediate anchorage where thereis an
abrupt change in the alignment of the
guardrail, such as when the guardrail is
continued down an intersecting road. A
breakaway anchor with drilled postsset in
a foundation should not be used for
intermediate anchorage.

Guardrail approaching structures is
anchoredto or at the structure. Ingenera,
guardrail may be anchored to abutments
and structure railings that are designated
barrier railings. Guardrail should not be
fastenedtostructurecolumns. Holesdrilled
for anchor bolts can compromise the
integrity of earthquake reinforcement.
Where existing masonry and lightly
reinforced concretewallsareinvolved, an
independent anchor should be used.
Connections may be made to new
installations of concrete barrier.

3. EndConditions. Ingeneral, the approach end

of al guardrail installations should be flared
away from approaching traffic, as shown in
the Standard Plans. On two-way roadways
lessthan 18 m wide, both ends of all guardrail
installations should be flared away from the
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roadway. Whereitisnot possibleto flarethe
approach end of guardrail away from
approaching traffic due to terrain conditions,
there are specialty end treatments available
that do not requireaflare. Forinformationon
which end treatments are approved for use on
California highways and for assistance in
choosing an appropriate system, contact your
Traffic Safety Systems Coordinator or
Headquarters' Traffic Operations Program.

. Trangitions. Metal beam guardrail is a semi-

rigid barrier and must begradually stiffened as
it approachesconnectionstoor at rigid objects
such as bridge railings, retaining walls,
abutment walls, or other structure supports.
Gradua stiffening permitsanimpactingvehicle
to be smoothly redirected away from therigid
object. Gradual stiffening isaccomplished by
reducing the post spacing for the six posts
closest to the rigid object. In addition, the
threepostsclosesttotheobject areincreasedin
size.

Transitions are required for guardrail
approaching structures. Transitions are also
necessary where the face of the guardrail is
less than 1.2 m in front of the rigid object.
Such locations may be a structure column,
wall, or sign support. Wherethereisarow of
structure columns with less than 8 m between
columns, the reduced post spacing with larger
postsshoul d becontinued betweenthecolumns.
Wherethe column spacing exceeds8 m, anew
transition may be started.

. Length and Position. Nearly al vehiclesthat

run off the road do so at angles less than 25
degrees. The majority of run-off-road
accidentsoccur with departureanglesbetween
10 and 15 degrees, or typically 12.5 degrees.
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Generally,al5mlengthof guardrail preceding
theareaof concern providesadequatecoverage
for these conditions. Greater lengths of
guardrail may be necessary where the area of
concern extends along the roadway or away
from the roadway in an otherwise clear area.
Figure 7-3, Position Of Guardraill At Fixed
Objects, illustrates how additional guardrail
may be needed to shield an area of concern
extending back from the edge of the roadbed
onaone-way road. Figure7-3asoillustrates
how the length of aguardrail installation may
bereduced wherethereisaclear recovery area
between the edgeof the shoulder and thefixed
object, and the cross slope is 1:10 or flatter.
Theguardrail may be placed asfar aspossible
from the edge of the pavement, but no closer
than 1.2 m from the face of the rail to the
object. This clearance between the guardrail
andthefixedobjectisnecessary, sinceguardrail
deflectsup to 0.9 m during impact. The extra
0.3 misto allow for those instances where a
guardrail post would intrude into the 0.9 m
clearance. Where an object is so close to the
road that guardrail installed with 1.2 m of
clearance would intrudeinto theroadbed, it is
permissible to fasten the guardrail to the face
of the object, other than astructure column, as
showninthe Standard Plans. Whereguardrail
is fastened to a fixed object or passes within
1.2 mof afixed object the guardrail should be
stiffened withlarger postsat closer spacing, as
shown in the Standard Plans.

Gaps of less than 60 m between guardrail
install ations and gaps between the end of cuts
and the beginning of guardrail should be
avoided. Where such a gap is essential for
mai ntenance purposes, removable rail panels
can beinstaled. A gap for maintenance use
may beleft at thedeparting end of embankment
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guardrail on one-way roadbeds, or two-way
roadbeds with a width greater than 18 m.
Wherethereisrecovery areabetween theedge
of the travelled way and the edge of a high
embankment, theguardrail should beinstalled
near the edge of the embankment, preserving
the recovery opportunity.

To prevent a vehicle from vaulting over
guardrail whenitisused in conjunctionwitha
curb or dike, the guardrail face should beon a
vertical line with the curb face or on line no
more than 50 mm behind the front toe of the
dike. The sole exception to thisis where the
end of the guardrail at a bridge approach is
blocked out to overhang the bridge curb face.
This is done to minimize the possibility of a
vehicle's wheel hitting the end of the bridge
curb or sidewalk. Where guardrail is placed
onaraised areasuchasanisland, offset behind
acurb or dike, the top of the rail must be 685
mm above the top of the curb or dike.

Asageneral rule, acurbor dikegreater than 50
mminheight, ditches, drainagestructures, and
slopes steeper than 1:10 should not be placed
in front of guardrail. If adikeisrequired in
front of the guardrail, Type C dike may be
used.

Possible vehicle trajectory must be checked
where guardrail placement is proposed on an
embankment slope steeper than 1:10. A
discussion of trajectory may be found in
California Department of Transportation
TrafficBulletin No. 15, Method for Checking
the Integrity of Cable and Beam Barriers.

Where guardrail isproposed in an areathat is
or may soon belandscaped, thegrowth patterns
of the planting should be considered. Earth
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Figure 7-3
POSITION OF GUARDRAIL AT FIXED OBJECTS
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dikes or berms to contain irrigation water
should be eliminated or be of minimal height
adjacent to guardrail.

. Flaresand Tapers. Guardrail flaresandtapers
are designed to place the ends of guardrail
installations away from approaching traffic
and provideasmoothtransition. How they are
placed is controlled by such factors as
embankment width, distance between
roadways, clear roadsidewidth, andthedesign
of theguardrail itself. Theflaresshowninthe
Standard Plans are both general and typical.
They aremost applicableto new construction,
however, any installation may require some
modification to fit special circumstances.

The Type 1M Flare is the basic flare for
shieldingwalls, abutments, and bridgerailings.
TheType 1M Flaremay be usedtotheright or
left of traffic.

The Type 2 Flare has been deleted from the
Standard Plans, but it can be used as a
constructiondetail whenadesigner determines
it is the appropriate treatment for a specific
installation. Itisintendedfor useat approaches
to structures in wide medians. It is used to
shield the median approach to the space
between two structures. The Type 2 Flare has
ablocked out "W" rail onthebacksideand can
be used where there is a chance of an errant
vehicle striking the back of the installation.
The approach end with the rail on the back
does not lend itself to present breakaway
treatments. This flare uses the cable anchor
(non-breakaway) at the nose. To provide a
crashworthy end, a crash cushion should be
placed in front of the nose when the end of the
guardrail iswithin 9 m of the edge of traveled
way of approaching traffic.
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The Type 3 Flare is designed to close the
median gap between parallel structures. Itis
designed for a maximum separation of 7.6 m
between the edge of shoulders. This is to
minimize the angle that the guardrail makes
with theroad. Thisflare uses a cable anchor
(non-breakaway) at the nose. To provide a
crashworthy end, a crash cushion shall be
placed in front of the nose.

The Type 4 Flareis designed for use between
parallel structureswherethereis3.8 mor less
between the edges of shoulders. Another use
occurs where collector, frontage, or other
service roads are close to each other. In any
situationthenoseof theadjoiningrailsmust be
set asfar from approaching traffic aspossible.
This flare also uses a cable anchor (non-
breakaway) at the nose. To provide a
crashworthy end, a crash cushion shall be
placed in front of the nose when the end of the
guardrail is within 9 m of the edge of the
traveled way of approaching traffic.

The Type5 Flareisintended to shield afixed
object in a median or separation between
opposingtraffic. Theobject may beastructure
support, an overhead sign support, or some
other object. Theapproachend of theenvelope
isset away from approaching traffic. Theface
of the guardrail should be set out 1.2 m from
the object. If it is not possible to get 1.2 m
clearance, then the reduced post spacing of a
transition should be used past the object. This
flare uses a cable anchor (non-breakaway) at
the nose. A crash cushion shall be placed in
front of the nose when the end of the guardrail
iswithin 9 mof theedge of thetraveled way of
approaching traffic. A crash cushion on each
sideof thefixed object should beconsideredin
place of the guardrail.
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The Type 6 Flare is an open-end envelope for 7. Details. Metal beam guardrail ismadeup of a

use at structure supports, overhead sign
supports, or other objectslocatedin separations
between traffic proceeding in the same
direction. Thisflareusesacableanchor (non-
breakaway) at the nose. A crash cushion
should be placed in front of the nose when the
end of the guardrail iswithin 9 m of the edge
of the traveled way of approaching traffic.

The Type 7 Flare for new installations has
been discontinued. Existinginstallations may
remain until replacement is necessary.

The Type 8M Flare is intended for shielding
roadside objects such as bridge columns and
overhead sign supports. This flare also
facilitates the extension of guardrail along a
series of objects such as structure supports.
Theguardrail postsmay be set against theface
of concrete columns, but the rail is not to be
fastened to a column. If the rail encroaches
into the shoulder, arail may be fastened to a
retaining wall or closed-end abutment,
provided a positive anchorage is used at the
downstream end of the rail. This flare is
appropriate for the approach end of
embankment guardrail.

The Type 9 Flare is intended for use at the
approach end of guardrail installations
employing a buried-end anchor. Care should
be taken to maintain a 685 mm height of rail
and eliminate all fixed objects over 50 mmin
height in front of therail. Drainageditchesin
front of the rail should aso be avoided. The
slope approaching therail should not exceed
1:10.

4.8 mm, "W" shaped metal beam nominally
310 mm wide by 80 mm deep mounted on
wood or galvanized steel posts and blocks.
Additional details are shown in the Standard
Plans.

The rail is blocked out from the post with a
block generally of the samematerial and cross
section as the post. Wood line posts are
normally 150 mm x 200 mm x 1.83 mwith the
200 mm dimension installed perpendicular to
therail element. All wood postsand blocksfor
guardrail must be pressure treated to resist
decay. Theapproved steel postisagalvanized
MW150 x 14 hot-rolled, wide-flange post 2.0
mlong. Steel posts must belonger than wood
postsin order to devel op the same soil bearing
resistance. Generally only one type of post,
either wood or steel, should beused inarun of
guardrail.

Where embankment width between the edge

of shoulder and hingepointislessthan0.9m,
thereisnot sufficient soil to support astandard
length guardrail post. If thereisat least 0.6 m
but lessthanthenormal 0.9 m of embankment,
a2.1 mlong, 200 mm x 200 mm wood post
should be used. Thisdesign may also be used
where embankment material is non-cohesive.
If thereislessthan 0.6 m between the hinge
point and theedgeof shoulder, a0.6 mdiameter
cast-in-drilled-hole pile should be used to
support a150 mm steel post. Detailsfor these
aternate designs are shown in Figure 7-4,
Guardrail On Narrow Embankments.
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When it is necessary to continue a roadside
guardrail across a low-fill box culvert, pipe
culvert or overside drain, full embedment of
the guardrail post(s) may not be possible over
theculvert duetotheshallow soil cover. Posts
located in the overside drain are undesirable
and are often set back behind the drain with
multiple blocks. The use of more than two
blockscan causeguardrail rotational problems
and should be avoided. One or two posts
located directly over the culvert or drain may
be eliminated and the guardrail spanning the
gap doubledto providethenecessary stability.
Design details are shown in Figure 7-5, Long
Span Nested Guardrail. This design should
not be used in transition areas.

Where larger posts are required in guardrall
transitionsapproaching fixed objects, thewood
posts are 250 mm x 250 mm with 200 mm x
200 mm blocks. The alternate steel posts are
aMW150 x 22 section and the blockoutsare a
150 mm x 150 mm section withwalls 4.8 mm
thick. All steel parts are to be galvanized.
Backup plates, which are 300 mm lengths of
guardrail, must beused betweentherail e ement
and all metal blockouts at posts without rail
splices. This minimizesthe possibility of the
rail element tearing on the edge of ablockout
during an impact. Details of the guardrail
transition are shown in the Standard Plans.

Adjustable rail-height guardrail posts may be
used whereitisanticipated that anoverlay will
be placed on the shoulder within the next 10
years. Theadjustable post hasthreepredrilled
holes that alow the rail element and block to
be raised when an overlay is placed on the
shoulder. Details are shown in Figure 7-6,
Adjustable Height Guardrail.
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Guardrail canbeinstalled oncurvingalignment
without special fabricationwheretheradiusof
curvatureismorethan 45m. Wheretheradius
of curvature will be 45 m or less, down to a
minimum radius of 1.5 m the rail elements
require shop rolling to the required radius.
Installations of guardrail with specially
fabricated components should be held to a
minimumtoreducetheneedto stockpilespecial
components for maintenance. Also where
special components are not stockpiled, the
delay in ordering and receiving replacements
unnecessarily extendsthe exposurefor traffic.
Therail elementsfor guardrail areavailablein
two laying lengths, 3.8 m and 7.6 m. The
longer elements create problems for later
maintenance work because trucks with longer
beds are required to haul the rail elements.

Whereguardrail istobeinstalled onanexisting
highway or in conjunction with existing
roadside features, slopes, clearances,
dimensions, underground utilities, and material
relating to the roadside feature should be
verified. Thisis especialy important where
connectionsto existing structuresare proposed.
Masonry wallsand lightly reinforced concrete
bridge railing parapets should not be used as
anchoragefor guardrail. Detail sfor assembling
guardrail are shown on the Standard Plansor
Special Details of Contract Plans. Thelayout
of guardrail installation should be shown on
the Contract Plans.

Galvanized steel guardrail provides some
supplemental value as a delineation device.
Where necessary, this delineation ability can
beenhancedwithreflectivedelineationdevices
as described in Chapter 6 of this manual.
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Reflectivedelineationdevicesusedonguardrall
installations should be aimed to provide
optimum visibility. Guardrail located more
than 3.6 m from the roadbed should not have
reflective delineation devices installed.
Guardrail intruding on the roadbed, such as at
approaches to narrow bridges, warrants
additional delineation treatment as described
in Chapter 6.

Weathering steel or ungalvanized steel isnot to
be used for new installations of guardrail or
median barrier on state highways.

TRAFFIC SAFETY SYSTEMS
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Single Thrie Beam Barrier should be used as
guardrail only in special situations where
additional width of rail is required. The rail
elements are 50 percent heavier than metal
beamguardrail. It usesanominal 510 mmwide
x 80 mm deep, three-ribbed, galvanized metal
beam with the top of the beam generally 810
mm above the surface beneath the rail. Other
installation detail saresimilar tothosefor metal
beam guardrail.
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Figure 7-4
GUARDRAIL ON NARROW EMBANKMENTS
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Figure 7-5
LONG SPAN NESTED GUARDRAIL
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Figure 7-6
ADJUSTABLE HEIGHT GUARDRAIL
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Median Barrier 7-04

7-04.1 Purpose
Ideally, median barriers should:

1. Reducetherisk of anout-of-control vehicle
crossing the median and colliding with
opposing traffic.

2. Reducetherisk of deflection back into the
traffic stream of a vehicle colliding with
the barrier.

3. Decelerate the errant vehicle within
tolerable limits.

Whilemedianbarriersarecapabl eof preventing
nearly all of the crosssmedian accidents, their
installation will result in fixed-object accidents
that might not otherwise occur.

7-04.2 Barrier Types

Theapproved standardtypesof medianbarriers
fornewinstalationare: (1) concretemedianbarrier,
and (2) thrie beam barrier (single or double).
Headquarters approval is required for any new
installation or reinstallation of metal beam barrier
or cable barrier.

7-04.3 Study Warrants

A. Freeways. The median barrier study
warrants shown in Figure 7-7 have been
developed through extensive study of
freeway cross-medianaccidents. Theneed
for a barrier should be considered on
freeways whenever these study warrants
are met and an accident history is
developing. Any decisiontoinstall or not
toinstall abarrier wherestudy warrantsare
met should be thoroughly documented.

When the ADT is less than 20,000, the
probability of an out-of-control vehicle
crossing the median and colliding with an
opposingvehicleislow. Whenthemedian
width is more than 23.0 m the probability
of an out-of-control vehicle reaching the
opposing lanes is low. Barriersin these
cases should be considered only if thereis
an unusually high number or rate of cross-
median accidents involving opposing
vehicles. A cross-median accident is
strictly defined as one in which an out-of-
control vehiclecrossesthemedianof a4 or
more lane road and strikes, or is struck by
avehicle from the opposite direction.

With any ADT or median width, barriers
should be considered if there has been a
high rate of out-of-control cross-median
accidentsinvolving opposing vehicles. A
rate, based on at |east three accidentsin 5
years, of 0.31 cross-median accidents per
kilometer per year of any severity or 0.073
fatal cross-median accidentsper kilometer
per year involving opposing vehicles
justifies analysis to determine the
advisability of abarrier. Wherelessthan5
years of accident data exists and the rate
criteriais met, further analysis should be
conducted to determinethe advisability of
abarrier.

Median barriers should be provided on
new constructionwhenever itisanticipated
that they will bejustified withinfiveyears
after construction.

Temporary median barriers should be
considered for narrow construction zone
detours with large traffic volumes.



Traffic Manual

Temporary Railing (Type K) is the
appropriate barrier for most situations,
however other temporary barriers are
available and should be considered where
appropriate. Temporary Railing may also
be used for falsework protection and as a
roadside barrier to protect construction
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B. Non-freeways. Median barriers can bean

appropriate solution to cross-median
accidentson multi-lane (two or morelanes
in each direction) expressways and multi-
lane conventional highways. Thevolume/
median width and accident study warrants
apply to freeways only, but they may be

sites. used as a guide for non-freeways.
Figure 7-7
FREEWAY MEDIAN BARRIER STUDY WARRANTS
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Barriers in these cases should - Study Warranted
be considered only if there is an

unusually high number or rate of

cross-median accidents.

*For additional guidance on barrier type, see Section 7-04.4.
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When installing median barrier on non-
freeways a problem is created at each
intersection opening in the barrier. The
two ends of the barrier in this situation
require special treatment. Careful
consideration of the number of
intersections, accident history, alignment,
driveways, grade, and sight distance as
well astraffic volumes and median width
must begivenfor non-freeway installations.
It is the engineer's responsibility to
determine, decide, and document the best
improvements.

7-04.4 Criteria for Choice of Type

Each barrier system exhibits characteristics
that makeagiventypeof barrier moredesirablein
one location than another type of barrier. These
characteristics are:

1. ConcreteBarrier. Thisrigid barrier does
not deflect upon impact, but dissipates
impact energy within the vehicle
suspensionsystemat shall ow angleimpacts
and by displacement of vehiclesheet metal
at severe impact angles. The severity of
impact can be greater with concrete than
with thrie beam barriers at high angles.
Impact anglestend to be higher with wider
medians. This barrier requires little
maintenance; consequently, traffic is not
disrupted by extensive maintenance
operations, and maintenance workers are
not exposed to thehazard of largevolumes
of relatively high-speed traffic. Concrete
barrier is believed to have the highest
percentageof unreported" accidents’ since,
in flat angle collisions with this barrier,
most vehiclesare redirected with minimal
damageandareabletodriveaway. Finaly,
this is the cleanest barrier, with no
projections to collect debris.

2. Thrie Beam Barrier. This barrier may

deflect up to 0.6 m on impact and provide
some dissipation of energy through the
displacement of postsand flattening of rail
elements. Maintenance costs are higher
than concrete barrier. Thrie beam barrier
cansustainminor impactswithout requiring
immediateand extensiverestorationwork.
Thisbarrier system occupiesmoremedian
than concrete barrier. Thisbarrier may be
the appropriate type to use where median
plants are to be retained.

The installation of median barriers shall be
governed by the following general guidance:

1. For medians up to and including 11.0 m

wide, concretebarrier shall be used except
for medians between 6.1 m and 11.0 m
widewheretherearespecial considerations
which cannot be corrected by other means,
such as flooding potential. Thrie beam
barrier may be used in lieu of concrete
barrier in these special situation. Such
installations must be approved by the
Headquarters Traffic Operations Program
using the "fact sheet" process after
consultation with both District
Maintenance and the Headquarters
Maintenance Program.

. Thriebeambarrier may beusedinmedians

lessthan 6.1 m wide whereit is necessary
to pass flood water across the highway
pavement. Such instalations must be
approved by the Headquarters Traffic
Operations Program using the "fact sheet"
processafter consultationwithboth District
Maintenance and the Headquarters
Maintenance Program.
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3. For medians over 11.0 m wide, concrete
barrier can be used if it is offset from the
center of the median. It is recommended
that the barrier be offset 4.3 m from one
edge of the traveled way for 14.0 m
medians. Thiswill allow adequate space
for maintenance activities on the narrow
median side and acceptable recovery area
for errant vehicles on the wide median
side. Wheremedianwidthstransitionfrom
11.0 m to 14.0 m, the barrier should
transition from a centered position to an
offset position respectively. For other
medianwidthsor special terrainconditions,
consult with your Headquarters Traffic
Reviewer. If barrier must be centered in
the median, thrie beam barrier should be
used.

4. For medians up to and including 11.0 m
wide where plantings cannot be removed,
concrete barrier should be considered.
Approval to use concrete barrier can be
granted by the Headquarters Traffic
OperationsProgramafter consultationwith
the Headquarters Maintenance Program,
and the District maintenance,
environmental and landscape architecture
staffs. For mediansover 11.0 mwide, two
singlerunsof thrie beam barrier should be
used.

7-04.5 Barrier Design Details

Construction details for concrete and thrie
beam barriers are shown in the Standard Plans.
Concretebarrier Type 50 serieshas" Jersey-style"
sidesand hasbeenthestandard concretebarrier for
many years. Concrete barrier Type 60 series has
asingle-sloped design on the sides. The width of
thebaseisgenerally 610 mm. Thestandard height
of Type 60 barrier is915 mm. If glarescreenisto
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beinstalled, the 1420 mm tall Type 60G concrete
barrier should be used. The Type 60S concrete
barrier is 810 mm tall and may be used where
stopping sight distance would be impaired if the
standard Type 60 barrier were used. The basic
concrete barrier is normally constructed by
slipforming without afooting on pavement. Ends
of the barrier at gaps or contraction joints where
the concrete and reinforcement is not continuous
requirea250 mmdeep by 3.0mlong footing under
theend of the barrier. Thisisintended to prevent
displacement of the barrier in an impact at the
discontinuity. Other versionsof concrete barrier
usually require fixed forms for construction.

Thrie beam barrier is made up of a 12 gauge
triplecorrugated gal vanized steel beamnominally
510 mmwideby 81 mm deep mounted onwood or
galvanized steel posts and blocks. Thetop of the
raill element is 820 mm above the surface at the
faceof thebarrier. Therail isblocked out fromthe
post with a block generally of the same material
and cross section asthe post. Wood line postsare
150 mm x 200 mm x 1.83 m with the 200 mm
dimension perpendicular to the rail element. All
wood postsand blockouts must betreated to resist
decay. Thesteel linepost isagalvanized MW150
x 14 hot rolled wide flange post 2.0 mlong. The
ends of thrie beam barrier must be anchored to
ensure expected performance.

Where larger posts are required in transitions
approachingfixed objectsor transitionsto concrete
barrier railings, the wood posts are 250 mm x 250
mmwith 200 mm x 200 mm blockoults, steel posts
MW150 x 22 section and the blockouts are a 150
mmx 150 mmtubular steel sectionwithwalls4.69
mm thick. Backup plates must be used between
the rail element and all metal blockouts at posts
without rail splices. Thisminimizesthepossibility
of the raill element tearing on the edge of the
blockout during an impact.

Where a double-faced thrie beam barrier is
proposed and a saw-toothed median section
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requirestherail elementstobemounted at different
elevations, steel postsshould beused. Thriebeam
requires two mounting boltsthat pass through the
blockouts and post. For normal installations, the
two paralel holes are drilled in a jig at the
manufacturing plant. Field drilling asecond pair
of holesparallel to each other and theoriginal pair
is quite difficult and should not be done.
Furthermore, the added holes in the line of the
grain create aweakened planein the post that can
affect the barrier's performance.

Pavement rehabilitation projects employing
thick layers of new paving can compromise the
performanceof existingmedianbarriers. Normally,
Type 50 concrete barrier can tolerate the addition
of 75 mm of added pavement against its base
without remedial measures being required. This
reduces the effective height of this barrier to 735
mm. Wherethicker pavement overlaysareplanned,
aspecial detail isavailablefor a200 mm cap to be
cast on top of the existing barrier.

Thrie beam barrier can tolerate a height
deficiency of 50 mm. Where pavement overlays
will resultinmorethana50 mmheight deficiency,
corrective measures are necessary. Where the
thrie beam barrier is supported on wood postsand
the ground around the post is paved, the rail
installation may be jacked up and a50 mm x 150
mm x 300 mm treated Douglas Fir block nailed to
the post at the pavement surface. Thepost may be
jacked up no more than 125 mm without adding
surfacing around the post. In unpaved aress, itis
necessary toremoveand reconstruct thriebeamon
wood posts to ensure that it will remain at its
functional height. Where thrie beam barrier is
mounted on steel posts, height deficiencies of up
to 150 mm may be corrected by using taller steel
blockouts.

| solated freestanding ends of median barriers
are substantial fixed objects. Hence, they must be
protected from impacts by approaching traffic.
Thismay be done by flaring the end of the barrier
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away from approaching traffic or placing an
appropriate crash cushion at the approach end of
the barrier. Sloping endsor ends that are turned
down into the ground are not acceptable.

The total cost of barrier installation can vary
considerably from project to project depending on
the amount and type of site preparation required.

7-04.6 Median Design Considerations

Many of the difficulties encountered with
irregular mediansor continuousobstructioninthe
median can be avoided by the following
considerations:

1. Longitudinal Median Dikes. When
required, thedike should be ascloseto the
thriebeambarrier aspossible. Whenplaced
infront of thrie beam barrier, dikesshould
be 100 mm high or less. The dike should
not be placed between 0.3 and 4.0 m in
front of the barrier. Dikes over 100 mm
high shall not be placed directly under the
barrier. Dikesshall not be placed in front
of concrete barriers.

2. Median Ditches. Drainage ditches should
beasshallow andasflat aspossible. Where
deep ditches are unavoidable, a barrier
may be needed on both sides of the ditch.

3. Median Drainage. Thrie beam barrier is
adaptable to most median drainage
conditions. Concrete median barrier,
however, may require special designs to
provide drainage. Slotted drain inlets are
the recommended means of providing
drainage in paved medians with concrete
median barrier. Design details for these
arecontainedintheStandard Plans. Where
a concrete barrier must span or cross an
existing drainageinlet, specia barrier gap
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closuredetailsareavailable. Passing runoff
under a concrete median barrier with
scuppers on an al-paved cross section is
not desirable. What was sheet flow
becomes concentrated into streams across
the lower roadway. Scuppers, if used,
should not extend higher than 75 mmat the
base of the barrier. Also, each scupper
should be no more than 0.9 m long and a
seriesof scuppersshould not occupy more
than 25 percent of any 6.1 m length of
concrete barrier. Where a highway
requiring median barrier is located in a
flood plain and it is necessary to allow
floodwatersto passover thehighway, thrie
beam barrier should be used. For an
additional discussion of median drainage,
see Section 834.2, Median Drainage, of
the Highway Design Manual.

. Raised Medians. Barrier height should be
measuredfromthemediansurface. Median
barriers should not be placed on raised
medians.

. Flat Medians. On paved flat medians, the
barrier height should be measured from
thepaved surfaceexclusiveof any localized
ditchsurface. Mediansadjacenttoconcrete
barriers should be paved.

. PlantedMedians. Whereplantsarelocated
inthecenter of themedian, andtheplantings
cannot be removed, two single barriers,
one on each side of the plants, should be
placed. See Section 7-04.4, Criteria for
Choice of Type, to determineif the use of
concrete of thrie beam barrier is
appropriate. Earthbermsusedwithmedian
plantings should be eliminated.

7.

10.
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Maintenance. Care must be taken that
median maintenance or constructionwork
doneafter amedian barrier isin placedoes
not change the effective height of the
barrier.

Future Construction. Where traffic lanes
are to be added to the median within five
years of barrier construction, the median
gradelineshouldbeadjusted andthebarrier
installed for the ultimate condition. If itis
not practical to do this, concrete barrier
should not be used since, unlike the other
barrier types, theheight of concrete cannot
be readily adjusted.

Median Cross-Sope. Wheremediancross-
slopes are greater than 1:10, vehicle
trajectory can affect barrier performance.
Using the procedures outlined in Traffic
Bulletin No. 15, the relationship between
median and traveled way cross-slopes
should becheckedtoensuredesiredbarrier
performance.

Adding Lanesinthe Median. Wherelanes
areaddedinthemedianreducingthewidth
of the median, the median barrier type to
be used should be selected in accordance
with Section 7-04.4, Criteriafor Choice of
Type. Insomecasesit will benecessary to
remove existing non-concrete barrier and
replace it with concrete barrier. Costs
associated with the change in barrier type
should be included in the preliminary
scoping document estimate.
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7-04.7 Emergency Passageways

Except for emergency passagewaysinmedian
barriers, median openings are not allowed on
freeways. Theuseof passagewaysshall bekept to
aminimum and carefully located to provide good
stopping sight distance to and from the opening
alongthefreeway. Emergency passageways may
be appropriate for highway patrol vehicles,
emergency service vehicles such as tow trucks,
ambulances, fire fighting apparatus and
maintenance equipment. The need for such
openings and their locations shall be established
by the District in cooperation with the local
Department of Highway Patrol office, firedistrict
and emergency services. Emergency openingsin
glare screens for limited passage of stretchers or
personnel are covered in Section 7-04.8.

Whereemergency openingsareprovided, they
shall be designed based on the following
considerations:

1. Types of Vehicles. Passageways are
designed for motorcycles or for motor
vehicles. Motorcycle openingsare 1.8 m
to 2.4 m long, and openings for motor
vehiclesare 3.7 mto 4.9 mlong.

2. Types of Passageways. Permanent
openings and temporary openings with
removable sections of barrier are the two
types of passageways used. Permanent
openingsfor motorcyclepassageonly may
be provided in concrete and thrie beam
barriers. Passagewaysfor motor vehicles
shall be by use of temporary, removable
sections of barrier or permanent openings
where the barrier ends are offset away
from approaching traffic. All temporary
openingsshall beclosedimmediately after
use.
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Spacing of Passageways. By acombination
of interchange ramps and passageways,
provisions for access to the opposite side
of the freeway may be provided. Access
shall not be more frequent than at 4.8 km
intervals.

Median Widths. Themedian must bewide
enough to accommodate turning vehicles
safely, and contain the barrier with any
necessary flares. Therefore, motorcycle
passagewaysshould not beprovidedwhere
themedianislessthan 6.7 mwide. Motor
vehicle passageways should not be
provided wherethemedianis9.8 mor less
in width, unless there are unusual
circumstances.

Barrier DesignDetails. Designsfor barrier
passageways are shown on the standard
plans.

Glare Screens

General. Glare screens are designed to
screen out the headlight glare of opposing
traffic. Glarescreenmay beconsideredon
new or existing median barrierswherethe
medianis6.1 mor lessin width except on
horizontal curveswhereglarescreenwould
reduce sight distance to less than the
stopping distance for the design speed.
Glare screen should not be installed in
medians wider than 6.1 m.

Glare screen should be installed where
engineering evaluationsshow that theglare
screen would be of overall benefit to the
motorist considering the cost and other
impactsof theglarescreen. Anengineering
evaluation is required for all projects
involving construction within the median
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formedians6.1 mwideor less. Engineering
evaluations should consider glare due to
the combined effects of grades, horizontal
alignment, and traffic volumes. Public
complaintsareconsideredintheevaluation.
On route segments with scenic views, the
sensitivity of the public to the blocking of
these views should be considered. The
engineering evaluation shall be
incorporated in the appropriate project
development report as specified in the
Project Devel opment ProceduresManual.

Based on engineering evaluations, glare
screens may be installed on segments or
spot locations along frontage roads or at
entrance and exit ramps. Chainlink fence
with dlats may be appropriate in these
situations.

. Thrie Beam Barrier. Glare screen is not

generally used with thrie beam barrier.

. Concrete Barrier. When glare screenis
determined appropriate, the standard
permanent glare screen for this barrier is
concrete glare screen.
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4. Plantings. Where plantings exist in the
median, glarescreenmay beconsidered on
structures with decked medians. When
plantings are not in place but are planned,
decked mediansmay includeprovisionsto
accommodate glare screen in the future.

5. Emergency Openings. When glare screen
isincluded with the barrier, openings may
be provided at approximately 180 m
intervals if requested by the California
Highway Patrol. In areas with above
average traffic collision rates, openings
may be spaced at 90 mintervals. Spacing
may be varied to provide such an opening
at each structurecrossingover thehighway.

7-04.9 Delineation

Commercial retroreflector units are available
where it is necessary to provide enhanced
delineation along median barriers. Reflective
delineation along thrie beam barriersis provided
by installing approved retroreflective units on top
of the posts. Reflective delineation for concrete
barriers is obtained by securing approved
retroreflective units to the top of the barrier.
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Crash Cushions 7-05

7-05.1 Purpose

Crash cushions, also known as impact energy
attenuators, areintendedto protect amotorist from
the consequencesof acollision with afixed object
that cannot be removed or where other protective
systemsarenot suitable. A primeexampleoccurs
at goresonelevated structures. Heretheintersecting
structurerailings, often with avertical pier or sign
support, create a fixed object.

7-05.2 Available Crash Cushion Types

Types currently available include arrays of
sand-filled plastic drums and several mechanical
systemsrelying onwater displacement, acrushable
medium and metal deformationtodissipateimpact
energy. Information about designs and types of
crash cushionscurrently approvedfor useon State
highwaysisavailablefromthe Traffic Operations
Program in Sacramento.

7-05.3 Placement

Crash cushions should be installed at fixed
objects that cannot be economically removed or
made breakaway. They shouldalsobeinstalledto
shield fixed objects where guardrail is
inappropriate.



